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Claim 

A clositm suilahlo for iiioutiliiig nitio n conlnittor having closxtrc 





relnnlion ninons on lltn nock of llHM:nnlai^Vor|Uie lop 
portion anil a skirl porlion tlopinuling fmin il^mdorsitlc of tho lop portion* 
wltich skirl porlion has closttro tx^lnnliotVnihnns coiniilcninnlarv lo Iho 
closttn^ minnlion ntc^ans on Iht^ <:onlainnr, a band porlion joitunl lo Ihc fi^co 
odiio ol' Iho skirl Ihionuh a phiralily f"^^!^'*!^ '^^^^ batul porlion 

comprising a gtinnrally c\diittlrit:al bcnly poflioii antl a sogtntuthMl ril) 
cxionth'ni; inwat^tlly of llm hotly pt)rlit)irn^^ lo ptxivith^ a lip lo 

cngago tindnr a nMaining flango ^-"^ l^l^ M^ ^^* ^^'^^ (ro\\\ lhancck of Iho 
conlainor hnh)\v Iho ch)Sttro iiiloiilit)innf^fti1ls*lhorcoii. Iho rih soginonis 
having a first sith^ diiTuzlotl gonoridly low'nttis Iho lop porlion of Iho closnre 
and a socond sith^ diroclod goitotallv ajpty!^ 

characlorisod in lhal Iho first sido of liiOTib sogVn^ fit^l 
suifacn tronliguous with the hotly pnrlloti bfjiits bn'mK which surfnco slopes | 
iiiwnnlly niul {lowiuvnrtlly nwny f>"om Ihtj lop poiiion. niiil n scco m l su rfa ' 
wliirJi cxIriuIs intlinllv iiuvmtljro 
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The lolUm nii: sl.lcn.cnt is a lull cicsa.pt.on ol this invention inchulinj: 
llic bcsi nKMluul o\ iKilonnini: il known \o ns:- 



.p^^f^B T!VTDF>r? CLOSURE 

The present invention rela«. « closure, for 
con«iners having an ex«r.aXly screw ^J;-""'^ ^ 
„ore particularly « such closures vhich are forced . 

tamper evident band. 

^^'^^^^^^^tt^Ler. of foo.s.uffs, ^everages, .e.ica„n«, 
dentifrice and the like are concerned to ensure that 
products they place on the «ar,.et are not tampered «lth 
before being opened by the ultimate consumer of th. 
goods. For this purpose it has become conventional to 
Include in closures for such goods means which will 
indicate whether the closure has been tampered with before 
"rchase. in the case of containers having an externally 

threaded nec. it is common to P-ide the closure 
With a tamper evident band which ^"^"^^ " 

retaining flange formed on th. neclc of the container. The 
tllper evident band is Joined to a depending skirt forming 
;Z Of the Closure by a nu^r of ^"^^^^'^ ^'t^l^J^ 
Application of the closure to the container the band 1. 
forced over the retaining , flange, however when the 
closure is unscrewed from the container the bridges ar« 
sTZl a. the band is trapped behind the.retainin, flan,. 
:^le the closure moves up the nec. of container^ 
While such tamper evident band, have been widely 
accepted there is a delicate balance ^'^^ ^ 

conflicting retirement.. On the one hand, one must b, 
I^le to apply the closure, to container, at very high 
tt^L Without inadvertently breaking the bridge, or 
IZJZt or deforming the band itself, or deleterlou.ly 
breaking or ^^^^^^ container. 

'"^r Va^d! ^e band must be sufficiently tightly 

°" d^"nd^: retaining flange and the bridge. «>d/or 

cr:t b. removed from the container without 



lupluriny tho biitlgos niul/or Iho baml. 

AnolluM piubltMn is lhal nn unniUhorisod porson niishi nllcmpl lo 
reiuino tho ch)sum niul Iniupor ovitlonl harnl. wilhoul dainnsing ihc bnml or 
frnngiblo bntlgos. ij\ oiilcr lo roiiUiminnto or n^phico Iho r.onJninor conlcnis 

5 nmi nuMi ronpply iho cUisure. S\u:h opnnilion mighl bo allomplod wilh iho 
nssisla.ii:n of a thin (lovioo. such a s a knircjihulc. xvctlgotl up bolw-ccn Ihc 
tanipiM- ovi(hM>l bajul ami tho nock of Iho conlaincr lo which Iho closure has 
boon appbod. Tho dovicos niighl thon bo Uncred oulwanlly iti oitlor lo 
expand Iho innor dianiotor of tho band so ll>al il tnay bo passod back over ihc 

10 rclnininji nango of tlin container. In snch a pnicess the (Un'ice will bo edged 
nmund tho cinunnfoi-onco of the bantl so as lo gradnally case the bniul over 
Iho i-otaining flange at a conliiujotjsly lengthening portion of the band 
ciix:nn»foivnce. 

Closui-os of tho type niojitioned above aiu used awnnd Iho world in 
15 cxti-i^moly largo ntnnl)ors. To be connnoa:ially acceptable snch closures 
must bo capable of being pit«luced very mpi'Uy in autoniatod machinery. 
This itself may produce a conflicl wilh ihc functionality of the closure 
and/or its tamper evident band. 

The nrrangomonl acconling to the present invention is tlesignod lo 
20 pnn ido tho public wilh an allornalivc form ofclostui^ having a tamper 
eviilont band. 
Disclosure of the Invention 

\n tuio aspocl. the present invention consists in a closure for a 
i-.ontninor having clostire retention means on the nock of the container, ihc 
25 closure ct.niprising a lop and a depending skirl which h.as oxx its inlenml 
.sur!\-u:o dosmo retention moans complon\ontary lo the closure retonlion 
moans on the nock o( tho container, a free edge of tho tleponding skirl being 
joined bv a plurality of frangible bridges to a tanipor evident batid. the band 
c(uuprising a generally cylimlrical body porlitm and a .segmented rib 
30 extenditig inwanllv of tho body portion atul atlapled lo previtlo a lip lo 

engage uiuler a retaining nange extending oulwanlly fmm Ihc nock of iho 
coiwainor below the closure retention mcan.«; thereon. Ihc rib segmenls 
having an upper sitlc fatniig gencmlly lowaixls Iho lop of Ihc closure and nn 
nmler side facing generally away from Ihc lop. Ihc vAosww being 
characterised in lhal the upper side of Ihc rib .segn>cnls ctnnpriscs n fii-sl 
surface contiguous wilh the body porli.m of Ihc band, which surface .«;lopc.s 
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inuanlly anil dowuwanlly fwm ihn lop« «"^»"' '"^ socniul smim:c which is 
posiliiuunl radially ijiwanlly fnun iho fii^l snrfnco. Iho socmul stirfaco having 
n slopr anglo nuiro nearly normal lo Iho lontiitndinal axis of Ihn closure than 
llio first surfaco is lo lhal longiluilinal axis. 

In a profornul onibodininnl. Ihn closure rclonlion nwans on Ihc skirl 
of Iho t:los\mi coniprisos a screw Ihreatl on Ihn inlornal stnfacn of Ihn skirl. 

In Iho prior arl closures Ihn nppor si«ln of Ihn rib has always been 
linear in cixiss-sm.litm. The nppnr siiln has nilhnr lain in a plane normal lo 
the lonjiiUulinal axis of ihn closure or il has been n simple frnslo-conical 
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surface inclined to that «is. In ch. former c... ic U» 
ZL difficult to mold a. the upper side is normal to the 
d ::ct " in Which the core of the ™old „ust ^ -ithdr.-n^ 
' : the cap. :n the latter case there is -"J^^^^^'>°«' 
of the rib being able to be forced upwardly over the 
nan,e on the container neC. The present — 
resolved these problems by providing the upper xde o the 
ri; With a compound surface havin, a "^f^^^f^^^ 

.Mr-f*ce which assists molding of the rib 
i-adiallv outer surface wnicn a=> 

prife.ably. a substantially planar 
surface nor:.al to the longitudinal axxs of the c osur. 
„hlch increases the difficulty of "--'^^7; 
intact fro» a container. There is preferably a relatively 
T.Trly defined Junction between the first and second 
L :l the upper side of the rib. 

..rge toge-.her gradually such that ^^^''^'''.its lT 
K i« nene-allY arcuate in crcss-section. It has been 
n tranipive. resistance to removal c. the closure 
,.om the container can .e obtained in this way 
facilitating the molding of the closure. ^his latter 
«.nect is -mportant as for economic reasons, it is 

^hlt the closures and their associated tamper 
necessary that the cxoa ^i^oH A'~extremely 

V. -He must be capable of being molded a. extremeiy 
evident bands must oe y-of 

"'VheTirst surface on the upper side of the rib 

The firs preferably 

p...erably ^^J^-^ ^ „pp.. .ide of the 

^ t "rice preferably has a slope angle to a 
^ noLal to the longitudinal axis of the closure of 
plane normal to tn l ^jo to 40° and l»=st 

ioo to 60°, more preferaoiy i' 
, Klv 15° to 25°. The second surface on the upper 
preferably 15" to ^3 . . 

•H. of the rib preferably comprises from 75» to 251 ana 
" ferablV 55% to 45» of the radial width of the 

""I! of th^ rib. The second surface preferably lie. 
irrpllne nir::: to the longitudinal axis of the closure 
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or at an angle of up to 10° to that plane, n>o8t 
preferably it lies in that plane. 

in carrying out the present invention it has been 
found that during the injection moulding of closures from 
an injection mould which defines a rib having an upper 
side comprising a first annular surface and a second 
annular surface the clear distinction between the first 
and second surfaces may be lost to the naked eye, or at 
least difficult to discern, in the moulded product. It is 
thought that this may be due to the second annular surface 
being distorted and dragged into a slope angle similar to 
that of the first surface as the closure is ejected from 
the mould. Despite the anomaly that the mould clearly 
displays the two surfaces but the moulded closure does 
15 not it has been found that the closures moulded from such 
a mould shew superior resistance to being tampered with as 
compared tc similar closures moulded in a mould not 
defining the upper side of the rib as having first and 

second surfaces. 

in ano-.her aspect the present invention consists in a 
closure for a container having an e.«ernally screw 
threaded neck, the olosure comprising a top and a 
depending skirt which has on its external surface a 
complimentary screw thread, a free edge of the depending 
skirt being joined by a plurality ot frangible bridges to 
a tainper evident band, the band comprising a generally 
cylindrical body portion and a segmented rib extending 
inwardly of the body portion and adapted to provide . Up 
to engage under a retaining flange extending outwardly 
from the neck of the container below the screw thread 
thereon, the rib having an upper side facing generally 
towards the top of the closure and an under side facing 
generally away from the top, the closure being 
Characterised in that the closure is forced by injection 
35 moulding from a synthetic plastics material in a mould 
Which defines the upper side of the rib as comprising a 
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first surface contiguous with the body portion of the 
band, which surface slopes inwardly and downwardly £ro« 
the top, and a second surface which is positioned radially 
inwardly from the first surface, the second surface having 
5 a slope angle more nearly normal to the longitudinal axis 
of the closure than the first surface is to that 
longitudinal axis. The mould surface preferably has the 
other characteristics previously described as being 
oreferred for the upper side of the rib itself. 

10 ^ in another aspect of the invention the radially inner 
surface of the band is provided with an array of radially 
spaced apart inwardly extending projections positioned 
between the rib and a free edge of the band. The 
projections, or some of them, may, if desired, make 

15 contact with the under side of the rib across the 

icngitudin.l width of the band cr they may stop short of 
the lower free edg^ of the band. They preferably are 
aligned parallel with the longitudinal axis of the closure 
but may be inclined to that axis. These inwardly 

20 extending projections make it difficult for a person 

deliberately trying to e.xpand the diaineter of the band and 
to ea^e it off the neck of the container intact by 
inserting a blade or other tool between the band and the 
container. 

in a particularly preferred arrangement, the segmented 
rib has alternate projections disposed beneath the gaps 
between the rib segments and beneath, most preferably, the 
mid-points of the underside of the rib segments, said 
projections abutting the underside of the segments. The 
projections are preferably inclined radially inwardly 
as they approach the rib, however they preferably do not 
extend inwardly from the radially inner surface of the 
body portion of the band as far as the rib does. The 
projections preferably extend radially inward so as to not 
35 extend beyond the first surface of the upper side of 

the rib. 
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The rib forced to engage with the retaining flange on 
the container while seg:nented about the band will still 
extend about a majority of the circxunf erential extent of 
the inside surface of th« band. The rib seg^nents are 
5 preferably evenly spaced about the inside circumference of 
the band and occupy at least 50%, preferably at least 65% 
and most preferably at least 80%, of the internal 
circvmference of the band. The rib preferably has a 
sufficiently broad base where it joins the body portion of 

10 the band. 

Each of the rib segments is preferably formed with twx, 
substantially planar end surface.- which are inclined to 
the a.xis of the closure and face away from the closure 
top, i.e., they face in a direction that a mculd core used 
to mould the closure was withdrawn. The planar end 
surfaces are also preferably inclined to a r.ct.vonal radial 
rlane e.xter.cmg frcm the longitudinal a.xis cf the closure 
to the e.'.d cf the respective rib segment such that the 
ends are inclined to the skirt of the closure by an 
included ancle that is less than the included angle that 
the re-^cective notional plane makes with the skirt. 

The* ta.-cer evident band is further preferably provided 
w<th areas cf localised thickening which exte.-.d outwardly 
from an external surface of the body portion of tho band. 
The areas of thickening further preferably extend parallel 
to the longitudinal axis of the closure and across the 
longitudinal width of the band. 

The areas of outer thickening ser^-e to reinforce and 
strengthen the ta..per evident band. The reinforcement of 
the band preferably enhances the vertical stiffness of the 
band whilst retaining a sufficient flexibility to 
facilitate application of the closure to the container. 
The reinforcement also allows sufficient axial force to be 
applied to the free end of the band in order to 
successfully eject the closure from a core portion of a 
n.ould used in the closure production. The reinforcement 
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of the band further reduces the possibility of the closure 
being ta^-npered with and the band stretched in order that 
it may be eased back over the retaining flange on a 
container to which the closure has been applied. 
5 The bridges are preferably evenly spaced about the 

circumference of the closure but may be optionally 
arranged in two groups which are dia.-netr ical ly opposed to 
one another. Each group n.ay preferably occupy from one 
quarter to one 'hird of the circumference of the closure 
10 while each cf t::e spaces betveen the groups occupies from 
one quarter to one sixth of that circumference. Each 
group of bridges is preferably made up of from 4 to 10 
bridges equally spaced apart within the group. 

The individual bridges in each group may have an axis 
-arallel to the axis of the closure. Preferably, however, 
ihl axis cf each bridge is inclined to the axis of the 
closure, mere preferably it is inclined such that when 
sien in' side elevation the upper end of the bridge is 
inclined to the left relative to its lower end. This 
20 particularly preferred arrangement is predicated by the 
fact tha:: most screw threads tighten in a clcckwise 
direction. The preferred inclination of the bridges 
al^ow.. them to bend as the closure is screwed onto a 
container. This stabilizes the band and reduces the 
likelihood of it, or the bridges, breaking or distorting 
during application. Conversely this preferred inclination 
of the bridges means that as the closure is unscrewed the 
bridges are straightened out and this serves to 
concentrate the forces tending to rupture the bridge at 
the point of attach.ment of each bridge to the band and to 
the skirt. 

The thread on the internal surface of the skxrt of the 
closure is preferably formed of a series of thread 
sec^ments arranged, starting from a first thread segment 
distal to the top, along a helical thread locus. Each of 
the thread seg:..ents, e.xcept the first, is preferably 
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,K..rx iallv olanar end surfaces which 
forced with two subs ta.^t lai ly pxanox 

are inclined to the -xis of the closure and face away from 
the closure top, ie, they face in the direction that a 
nculd core used to mould the closure was withdra.-n. The 
.e-^ -substantially planar surface' is used to mean a 
surface wh.ch .s nearly actually planar or which xs curved 
.^ovided that it all faces in the defined direction. The 
'fi.st of the thread seg:nents is preferably pointed at its 
end distal to its one adjacent thread segment to assist xn 
r^'atinc, the thread on the closure with a corresponding 
TLhread on the neck of a container. 

The substantially planar ends of the thread seg-.r^nt5 
are also preferably inclined to a notional "^^-^P^^* 

the closure extending from the longitudinal axxs of the 
-•.s-e t- the end of the respective thread seg:nent such 
-;i/^e e-.ds .re inclined to the cyi.ndrical s)cirt by an 
■l'-"..ed ...ie that is less than the included angle that 
^he respective notional radial plane r.akes with that 

'''^^1 in the venting of cas between the thread 

..aces between the se^-r-ent in adiacent turns 
:/le -.e.d'are aliened. A crrcve r.ay be provided on 
::e'"-^de surface of the s:.irt of the closure e.xtending 
Longitudinally thereof through the aligned spaces. 

in another embodiment the present invention consists 
in an injection moulded article including a cylindrical 
.all having a thread forced on its radially inner surface, 
.he thread being comprised of a plurality of segments 
arranged in spaced apart array along the helical locus of 
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the thread, at least some of the thread segments 
terminating at at least one end in a substantially planar 
surface inclined to the axis of the thread and facing the 
direction in which a mould core used in the moulding of 
the article was withdrawn. 

The closure is preferably formed with means for 
sealingly engaging with the container to prevent leakage 
therefrom. Any one of the large number of alternative 
sealing arrangements )cnown may be used with the closure 
according to the present invention. These include 
integral sealing ribs or flanges, wadding or flowed-in 
gasXets . 

The sealing arrangement preferably comprises an 
annular sealing rib which projects downwardly from an 
underside of the top of the closure, the rib 
including a first portion having a substantially 
cylindrical inner surface, the first portion being 
contiguous with the top and lying adjacent to the skirt of 
the closure and a second, f rusto-conical, portion 
contiguous with an end of the first portion distal to the 
top and extending radially inwardly to terminate in a 
circular free edge, the first portion having an internal 
diameter at least equal to an external diameter of the 
neck of the container to which the closure is to be 
attached such that during threaded engagement of the 
closure with the neck, the second, f rusto-conical, portion 
will be engaged by a free end of the neck and folded back 
against the substantially cylindrical inner surface of the 
first portion of the rib to form a gas-tight seal between 
at least an outer surface of the neck of the container and 
the closure. 

The closure most preferably has a skirt having a 
substantially cylindrical form carrying on its outside 
surface a series of fine vertical ribs terminating at the 
lower edge -f the skirt in a narrow circumferential rib. 
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The frangible bridges are prefereQaly considerably thinner 
in their radial dimensions than the skirt and the band and 
the inn^.r surface of the bridges lie flush with the 
respective radially inner surfaces of the skirt and the 
5 band. The radially outer surface of the band is of a 
slightly smaller diameter than the skirt except in the 
areas of local thickening which project radially outwardly 
beyond the radial extent of the skirt - 

In this most preferred embodiment of the inside 
10 surface of the skirt is preferably generally cylindrical 
with a helical array of thread segments extending radially 
inwardly of that surface. The thread segments are 
separated from one another by axially aligned spaces. The 
inside of the band is preferably defined by a smooth upper 
15 cylindrical surface above the rib of the same diameter as 
the inside surface of the skirt. The rib is preferably 
formed of rib segments in axial alignment with the thread 
segments on the inside surface of the skirt and with the 
spaces between the rib segment's in axial alignment with 
2 0 the spaces between the thread segments. Below the rib the 
inside surface of the band is inclined downwardly and 
outwardly so that the band is a little thinner at its 
lower end than it is at the upper end. This inclined 
surface carries an array of projections which are axially 
25 aligned and of a thickness less than that of the rib 

segments. Alternate ones of the projections abut at their 
upper end against the mid point of one of the rib 
segments, while the other projections are each aligned 
with one of the spaces between the rib segments. 

30 pr^^^ Desc -rir^^'"" °^ Prawinga 

A preferred embodiment of the present invention will 
now be described with reference to the accompanying 

drawings in which: - 

Fig 1 is a diametric sectional view through one 
35 embodiment of the closure according to this invention; 
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Fig. 2 is a view along section II-II of the closure 
of Fig. 1; 

Fig. 3 is a view along section III-III of the closure 
of Fig. Ij 

5 Fig. ^4 is a view section IV- IV of the closure 

of Fig. 1; 

Fig. 5 is a view along section V-V of the closure of 
Fig. 1; 

Fig. 6 is a view along section VI-VI of Fig. 4; 
10 Fig. 7 is a view along section VII-VII of Fig- 4; 

Fig. 8 is a side elevational view of the closure of 
Fig. 1 seen in the direction of arrow A of Fig- 3; 

Fig. 9 is a side elevational view of the closure of 
Fig. 1 seen in the direction of arrow B of Fig. 3; 
15 Fig. 10 is a longitudinal cross-sectional view of 

another embodiment of the closure on an enlarged scale and 
shows the closure in relation to a neck of a container, as 
the closure is screwed onto the container; and 

Fig. 11 is a longitudinal cross-s^-ctional view of the 
20 closure of Fig. 10 with the closure sealingly engaged with 
the neck of the container. 

Fig. 12 is a vertical sectional view through a paxt 
of a mould used for the injection moulding of closures 
according to the present invention with the area defining 
25 the rib being also shown as an enlarged seal. 

The tamper evident closure 10 includes a continuous 
tamper evident band 11 haying a generally cylindrical body 
portion 12 attached by frangible bridges 13 to a cap 
portion 14 of the closure 10. The cap portion 14, 
30 frangible bridges 3 3 and tamper evident band 11 are formed 
integrally by injection molding from suitable material 
such as polyethylene or polypropylene. The cap portion 14 
includes a circular top 15 and a depending skirt 16. The 
inside of the skirt 16 is screw threaded and adapted to be 
35 attached to containers commonly made from glass or a 



plastics material such as poly (ethylene terephthalate) 
(PET) which have an externally screw threaded neck. 

The container 29 (a portion of which is shown in 
Figs. 10 and 11) to which the closuxe 10 will be attached 
includes a continuous generally annular retaining flange 
30 immediately below the screw thread 31 of the container 
29 so as to farm an outwardly radially directed lip. The 
band 11 includes a rib 18 about its inside surface being 
sized and shaped so as to provide an inwardly extending 
lip which will engage under the retaining flange 30 of the 
container 29 once the closure 10 is fully closed onto the 
container 29. 

The rib 18 is made up of a series of rib segments 19 
separated by short brea)cs 20 however the rib segments 19 
constitute about 85% of the circumference of the band and 
act together as though the rib 18 were substantially 
continuous. The breaks 20 provide circumferential 
flexibility to the band and allow the rib 18 to pass over 
the retaining flange 30 without stress, sufficient to 
break the frangible bridges. 

The rib 18 has an upper side 21 directed towards the 
top portion 15 and an under side 22 directed away from 
it. The upper side 21 includes a radially outer 
frusto-conical surface 23 and a radially inner annular 
surface 24. The annular surface 24 lies in a plane normal 
to a longitudinal ajcis of the closure 10 while the 
frusto-conical surface 23 is inclined inwardly and 
downwardly avay from the top portion 15 and makes an angle 
of about 20° with the plane normal to the longitudinal 
axis of the closure. The outer f rusto-conical surface 23 
and the inner annular surface 24 each comprise about one 
half of the radial width of the upper surface of the 
rib 18 in use it is the annulao: surface 24 which engages 
under the flange 30 on the neck of che container 29 to 
which the closure 10 is attached. The presence of the 
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frusto-conical surface 23 assists in the molding of the 
closure 10 as it prevents or at least substantially 
reduces the production of closures having deformed 
ribs 181 • It also ensures rigidity of the rib 18 and 
5 thereby prevents distortion of the rib 18 as it is forced 
over the retaining flange 30 as the closure 10 is screwed 
down onto the container 29. The rib 18 is sufficiently 
robust that it can, on its own, withstand the forces 
applied to it during application to the container 29 and 

10 also prevents the cap 14 from being removed without 

breaking the frangible bridges 13 either by normal removal 
of the cap 14 or due to tampering with the container 29. 
It has been found that there is no deleterious effect in 
not having the annular surface 24 extend across the full 

15 width of the upper surface 21 of the rib 18. 

Below the rib 18, and still on the inside surface of 
the body portion 12 of the band 11, is an arrangement of a 
plxirality of inwardly extending projections 25 and 28, 
each having a long axis generally aligned with the 

20 longitudinal axis of the closure 10. The projections 25 
and 28 extend radially inwardly from the inner surface of 
the body portion 12 sufficiently to come into contact with 
the retaining flange 30 during application of the 
closure 10 to the container 29 and once the container is 

25 capped to lie close to the outer neck surface of the 
container 29. Each alternate inwardly extending 
projection 28 is spaced below the break 20 in the 
substantially continuous rib 18 and is not connected to 
the rib 18. Each of the remaining inwardly extending 

30 projections 25 are connected at one end to the centre of a 

rib portion 19. 

The radially inner free edge of each rib segment 19 
projects inwardly well beyond the innermost extent of the 
projections 25 and 28 and must be sufficiently sturdy^o 
35 L self-supporting during application of the closure 10 to 
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the container 29 and in preventing the band 11 from riding 
up over the retaining flange 30. 

The projections 25 and 28 prevent a person froa 
introducing a device such as a taiife blade radially 
inwardly of the body portion 12 of the htnd 11 and 
progressively moving the device circumf erentially around 
the band 11 in an effort to gradually prise the rib 18 np 
and over its mating flange 30 on the container 29. 

Along the outside surface of the band 11 are a number 
of reinforcements or thickenings 26. Each thickening 26 
extends froa a region adjacent the level of rib 18 to a 
region at the free end of the band 11. The thickenings 26 
in conjunction with the inwardly extending projections 25 
and 28 strengthen the band 11 and thus enhance the 
vertical stiffness of the band 11 whilst retaining a 
sufficient horizontal or radial flexibility. .This also 
allows sufficient axial force to be applied to the free 
end of the closure 10 to successfully eject the closure 10 
from a core portion of a mold used in its production. 

The outer surfaces of the thickenings 26 present 
substantially flat lands 27 which lie radially just 
outside the radial extent of the rest of the closure 10 to 
allow the land to be mechanically gripped or otherwise 
contacted without necessarily contacting the skirt. 

The closure 10 is formed vith a sealing arrangement 
which includes a concentric annular rib 32 which extends 
from the underside of the top portion 15 of the cap 
portion 14. The annular sealing rib 32 includes a first 
or root portion 33 which extends downwarxUy from the top 
portion 15 approximately parallel to the skirt 16 vith a 
second portion 34 which, prior , to engagement with the neck 
of the container 29, tapers inwardly and away from the 
skirt 16. 

The second portion 34 of the rib 32 contacts the 
end 35 of the container 29 as the closure 10 is being 
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screwed onto the container 29, and the second portion 34 
is caused to fold up against the surface of the first 
portion 33. Thus there is formed a continuous gas tight 
seal between the closure 10 and the container 29 extending 
up the si<3e vail 36 of the container 29 to the end 35 of 

the container 29. 

As the closure 10 is screwed onto the neck of the 
container 29, the second portion 34 of the sealing rib 32 
is deformed by being bent towards the top 15. The 
deformation continues and contact is made between the 
second portion 34 and an inner rib 37 on the inside 
surface of the top 15. The inner rib 37 in fact is not 
essential to the invention and can be dispensed with if 
desired. 

15 Once the second portion 34 has contacted the top 

portion 15, further movement attaching the closure 10 will 
press and grip the contacting part of the second portion 
34 between the container end 35 and the top portion 15. 
AS the movement attaching the closure 10 continues, it 
20 tends to pinch the free edge of rib 32 between the 

container 29 and the top portion 15 and to -pull" the 
first portion 33 of the annular rib 32 tightly in towards 
the container end 35 to produce a tight seal about the 
curved edge surfuce of the container 29 extending from its 
25 extreme end annular surface 35 down the side wall 36. 

AS the closure 10 is screwed onto the neck of the 
container 29, the screw thread 31 also engages the 
thread 39 on the interior surface of the skirt 16. As the 
closure 10 moves down the neck of the container 29 the 
frangible bridges 13 form an annular weak xone which 
allows th-» rib 18 to diametrically expand over the 
retaining flange 30 of the container 29. 

in this embodiment the frangible bridges are equally 
spaced about the circumference of the closure 10 and the 
axis of each frangible bridge 13 is inclined such that 
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when seen in side elevation the upper end of each 
bridge 13 is inclined to the left relative to its lover 
find. The bridges 13, therefore, bend as the closxir* 10 is 
screwed clockwise onto the container 29. As the rib 18 
expands over the flange 30, the lower edge 42 of th« 
skirt 16 and the upper edge 41 of the band 11 have rooa to 
flex towards each other whilst still having the bridges 13 
therebetween. This stabilises the band 11 and reduces the 
likelihood of the bridges 13 breaking during application. 

Once the rib 18 has passed over and engaged under the 
flange 30, the frangible bridges 13 return to their 
extended orientation (Fig. 11). As the closure 10 begins 
to be unscrewed from the neck of the container 29, the rib 
18 detains the band 11 under the flange 30. As the 
closure 10 is unscrewed further, the bridges 13 are 
straightened which serves to concentrate the forces 
tending to rupture the bridges 13 at the point of 
attachment of each bridge 13 to the band 11 and to the 
skirt 16. 

As is best seen in Pig. 1, inside the skirt 16 is a 
thread made up of a plurality of thread segments 51 
arraiiged in spaced apart array along the locus of the 
thread. Each thread segment, except the first segment 52, 
is bounded at each end by a planar surface 53. Bach of 
the planar surfaces 53 is inclined to the longitudinal 
axis of the closure 10 so that it faces away from the 
top 15. Each planar surface 53 is also inclined relative 
to a notional radial plane extending from the axis of the 
closure 10 to the planar surface 53 in question such that 
the minimum included angle between the planar surface 53 
and the skirt 16 is acute and is less than the angle that 
a notional radial plane makes vith the skirt 16. 

The first thread segment 52 is formed with a planar 
surface 53 on its trailing edge, however it is formed vith 
a po'.nt 54 on its leading edge to assist in mating the 
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thread on the closure 10 with a corresponding thread on 
the neck of the container 29. 

The thread segments 51 in each turn of the thread are 
aligned as are the spaces between then. A groove 43 Is 
formed on the inside surface of the skirt 16 in each of 
the aligned spaces between adjacent thread segments 51. 
The grooves 43 serve to assist in venting gas from a 
carbonated beverage container as the closure 10 is 
unscrewed. 

The end faces of each of the rib segments 19 are each 
angled as has been described in respect of thread 
segments. This reduces the likelihood of the ends of the 
rib segments 19 being damaged as the closure 10 is ejected 
from a mould. 

15 The closure 10 is moulded on a mould core which 

defines, iJiifii_aliA, the inside surface of the skirt 16, 
the thread segments 51 and the grooves 43. It has been 
found that by forming the thread segments 51 with planar 
surfaces 53, damage to the thread segments 51 upon 

20 theclosure 10 being ejected off the mould core has been 

significantly reduced as compared with forming each of the 
thread segments with a pointed end similar to point 54. 

rig. 12 depicts that part of a mould 44 used to mould 
the rib segments 19. It can be seen that the mould 

25 defines a recess 45 corresponding in cross-sectional shape 
to the desired slopo of the rib segments 19 and is divided 
into an outer first surface 47 and an inner second surface 
48. The first surface 47 is contiguous with a cylindrical 
surface 49 of the mould which defines the inside surface 

30 of the band 11. This first surface 47 is inclined to a 
plane normal the axis of the mould by an angle of 20 . 
The second surface 48 lies in the plane normal to the axis 
of the mould. 

It will be appreciated by persons skilled in the art 
35 that numerous variations and/or modifications may be made 



to the invention as shovn in the specific ejnbodiments 
without departing from the spirit or scope of the 
invention as broadly described. The present eabodiaents 
are, therefore, to be considered in all respects as 
illustrative and not restrictive. 




niK Cl^MMS DKFIXINC; TllK lNVlu\ HON ARK AS n)I.I.O\VS; 

1. A <:losun^ suilnlilo for nunmliug onio a cojilniner having closure 
relontion moans on Jho neck of lluVctnUamcn Uic closnrc coniprisins a top 
portion anil a skirt porliot\ tlopoiuling fnun Ihn umlorsido of lh« top portion, 
which skirl portion lias closnro rt^lontion uwans coniplcnwtUaiy to the 
closnni rolonlioii nwans on tho conlainer^ n l>aml portion ioininl to the frco || 
otlpo or tho skirt thmnjih a phn-aHtytif rnVngihln briilgos, tho hand jiortion 
t:on»prisinii a tionorally cvHnt!rit:al htnly portion and a sognionttnl rib 
oxtontlinu inwanlly of tho hixly portion and adapted to provide a Hp to 
ongnuo undor a ivlaining llango nxtonding outwanlly fixint the mM:k of the 
conlainor boKnv tho dosnie rctontion moans thoroon. tho rih segments 
having a fii^l siilo dirccted generally tovvTinjs the top portion of tho dosure 
and a sooond side tliiveted genemlly away fwm the top portion. 
ohanu:lorisotl in that tho fii-sl side of the rib .segnwnts comprises a firet 
surface contiguous with the hwly |HMtion of U^^^ whidi surface slopes 
inwanlly anil downwanlly away froni the top portion, and a second surface 
which extends nxdially inwanl fixim the inner tonninxis of the first .surface 
and has a slope angle suhstajilially normal to the skirt portion of the dosure. 

2. The closun^ of claim I. atul ftnlher characteristMl in that at least 
some of tho second surfaces of the fii^t side of the .segmented ribs are planar. 

3. rho dosuiv of claims I or 2. and fxuthor characterisixl in that tho 
sogmontod ribs am s\»bstantially evenly disposed aamnd the inside 
cin'.umfiMvnce of the l>and. 

4. Tho dosmi^ of any one of the pnnuHling dain\s. and fiuther 
characterised in that radially inwanl pi-ojectious aw disposed ou tho interior 
wall of the baiul below the rib. 

5. Tho closxnv of claim I. and huther dmmcterisetl in that radially 
inwanl pn^joctions ani disposed on the interior wall of the l>and below each 
rib segment. 

0. The closnm of claim .'i. and further dmracteri.swl in that nulially 
inwanl pmieclions am also disposed between and bdow each of the gaps. 
7. The closum of any one of the pnH:etling dainis. and further 
charactorisod in that the outer sm faces of the band portion havi^ i>wans for 
in.pnHin.u lougitudinal rigidity to the bantl portion, induding Ux:alise<l 
thickening while still permitting the band to e,xtend nulially outwnitl ns tho 
band portion is moveil over the .:h»sum mtention nmans of the ctmtainor. 



8, rijo closu w of any one of Iho prtHxnlins clniins. inul furlhcr 
chamclorlsod in Ihnl iho closurn is fornwil wilh nwans of soalingly ongns'MS 
wilh Uio conlninor to inin-cut loakngo ihcrufmni and whorein means for 
sortlinjily onvinpinji Iho closnm \vilh I h« container ctnnpriscs an aininlnr 
sonliu}: rib wliioh pwjocls ilownwanlly fnnn an xnMlersido of Ihe lop portion 
of Uio closmw Iho rib inchuling a Ri^l |Hjrlimi having a sul>sUuitially 
cyUnilrir.al innor svufar.e. the fii^t portion being ct>ntigmnis wilh iho lop and 
lyinji adiiiconl lo the skirl of the tJosnre and a second. rrnsloHn>nical. portion 
conlij:nous wilh an end of the first iu)rlion distal lo ihe lop and e.xtending 
miHally inwnnlly to terminate in a ciixndar fnie ctlgc. Ihe first portion having 
an internal diameter at Uiasl eipinl lo an external diameter of the neck of the 
container to whif.h the closnro is lo bo attached snch that timing engagemenl 
of the elosuro with the neck. Iho second frnslo-t:onicrtl portion will be 
onga«ed l)y a five end tif the net:k and foUhnl back againsl the sid)slnntially 
cylindrit:al iimer surface of the finsl portion of the rib lo forn» a gas-light seal 
between at least an outer surface of the nt^ck of the container aiul the 
dosun^ 

«). I he closum of any one of Ihe jmiWHling clain>>. ami fnrther 
characterised in that the closnm rv>lenlion means <>u Ihe skirl of ihe closure 
comprises a tlnvatl oji the inlernal surface of ihe skirl. 

10. I he closun^ t»f claim «. and further characterised in thai the Ihwad 
on the inlernal surfai^e of the skirl is fornuHl of a series of Unvad .segments 
arnutged. starling fn>tn a fii^l llnvad .segnuml distal lo the U^p. along a helical 
ihn-ad Uh:us. 

1 1. The clostm^ of claim 10, and further charade risetl in that each of ihc 
tluvad .M>gments. except the first, is fornuHl wilh Iwo snbslanlially planar 
end surfaces whit:h am eadi indinetl lo Iho axis of the cUksuiv ami fatx^ in a 
dinn-tion dtnvnwatxlly and away fnnn Ihe lop of ihe clo.s\mv 

12. The dosmi> of claims 10 or 11. antl fiirlher chanw.lerised in thai Iho 
spaces between the Ihn^ad segments in adiawnl lurns of the ihroml a»>j 
alinned. 

l.l! The r.U^stnv of dain» I. and further chamclerisml in lhal the inside 
surfa.re of the skirt is genenxlly cylindrie.al wilh the cUvsum rolenlion means 
comprising a helical array of Ihnnul .segmenls projiniling nulially inwnnlly of 
that surface, the Ihniml .segmenl.s being sepanUctl from one anolhei by 
axially aligned spaces: the inside of Iho banti is definwl by a .smoolh upper 



cvlimh ii.Jil swrfauo alnnn the \\h of Iho snino Uiam»»lcr as Ihn insulo SMrfnco 
of I ho skh l; Iho rib is ftu nun! of iho rib scuinoms «\x!uly arransiwl alxnil the 
insiilo oiji:umfoivuco of ihe bnml in axial ab'iiniuonl wilh l\ui throat! 
sopuionls tin tht> insitU^ stirfact^ of Uw skirl anil wilh [\w spat:t-s bi^lwcen lh« 
rib r.i\i;nu:nls in axial alignnwnl wilh IImj spatit^s Iwlmnni llm Ihrcatl 
soiini«nls: aiul Iht^ insitlti surface of iho banti IkiUiw ^lu^ rib binnji inclintnl 
tUnvnwaaUy antl tiulwanlK so Uml Ihc lwnul isn liUlt? thinntjral ils lower 
t:ntl that it is at its uppor on«L this sxirnM.t> ttarries an array t)r pivioi:tit>ns 
whit.h ani axially alijinntl antl of a nulial thickness U>ss than that of the rib 
spgmnnls. alttMnatn t)nt\s of the pivjet:luins nbnl at tlu^ir upjwr entls agninsl 
Iho mill-point of tMio of the rib sojjnionts and the tithor pn>itH:tions an^ each 
nlisinotl with t)nt^ of the spaces lMitwtH>ii the rib st^gnionts. 

14. The closvu^> t)f any t>no t>r clniins I - 3. antl ftirthor characlerisctl in 
that Iho oombinotl lor.ulh of the soj^nienltMl ribs am tnpial li> al KmsI fifty 
(r>tvv>) poa:out t>f the internal ciu:»unfennu:o i:»f the baiul. 

15, The closvn>> tif any one t)f claims I - a. antl further characteriscil in 
that the srciciotilotl ribs t:t»nstitnte at least sixty-Pive (tU5"o} pen:ent of the 
internal ciirnniforonce of the iMml. 

It». The clostni^ of any one tif clabirs I - 3. atul fm ther chamctorisiHl in 
that the sojinionlotl ribs t:i>nstilnte at ItNxst eijjhty (mvs.) pen:ent of the 
iittornal cinaunfoivnce of the bantl. 
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t:hUSUKKS AND PACKAGING 

SKRVICRS KllMl I Kl) 

Tatont Attorntws for the Applicant: 



A i:ontainor i:los\uv ivii licularly for uso on soivw top contniuors such 
as railHMi.Uod bovoraco containoi-s. thr conlainor r.losiuv havinj; a tjeneraUy 
ryliiulrir.al lan\{vr r\ idoiil baml joiiiod by a phualily of franvjiblo bniisiv'^ 

fivo oinl of a skirl of i\w dosmv. Tlio baiul has a sonmonUHl internal rib 
w hii li oncajirs an oxltMnal irtaininy: flanj;o of th«> lUMilainor whon tho cUvsurP 
is apphod to Iho iu>ntainer so tliat on ivnunal of the rUvsuiv tho tani^x^r 
o\ iilont ban*! nMnaii:s on the container or is visually clearly tlaiuactnl by 
ivnun al ot the t losvuv fivni the container. The rib has a first annular side, 
the tii^t annular side havinji a eoniinnunl stufac.e coniprisiuj? a radially outer 
frusto-conical jHMtion which assists in the nunddinjj of the rib ar<d a radially 
nnuM substantially planar jHirlioa which incivases the difficulty of n^iuovin^i 
tlie closuiv intact fixnn the container witlunit rupHuiny; the bridv:es joininji 
the 'aiuivr evident band (nnu the r\Muainder of the closniv. 
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